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the subject by those who attach most im-
portance to it.
In 1859 and 1861 Reichert described and
figured (Der Bau des menschlichen Gehirns
Plates IL., X., XI. p. 65, line 5) a furrow on
the mesal aspect of the thalamus, connect-
ing the ' aqueduct ' with the foramen ilfonroi.
To this he applied the name stdlus ilionroi,
which has been generally employed. In 1884
the mononym auli was proposed by me, and
the feature has been shown distinctly in
the New York Mfedical JourTnal, MIarch 21,
1885, p. 327, and ' Reference Handbook
Vol. VIII., p. 122, and IX,, Fig. 418.
In his exposition of the schema adopted
by the Anatomische Gesellschaft (B. N. A.,
pp. 157-159) Professor His insists upon
the great morphologic signiSfcance of the
dorsal and ventral zones, and of the I sleus
limitans ventriculorum '* by which they are
demarcated. He further declares that
the continuation of this sulcus is the
sulCles Monroi. But his figures represent the
sulcus as terminating, not, as with Reichert,
at the foramen Monroi, but at or near the
optic recess, and, without explanation of
the radical deflexion, he says, "Die Sulci
Monroi laufen jederseits im Recessus opticus
aus." The confusion caused by this unspeci-
fied transfer of a title to a different feature
is augmented by the account of the same
matter by C. S. Minot in the Popular Science
Monthly, July, 1893; here the text is ex-
plicit as to the importance of the sulcus
and its termination at the foramen M11,onroi;
but the figure represents the boundary be-
tween the zones at a point farther caudad.
In this connection it should be stated
that the recent studies of Mrs. S. H. Gage
upon embryo cat, turtle, batrachian and
bird (Amer. Nat., October, 1896, 837) have
revealed sulci having various directions,
but not, apparently, demarCating the dorsal
and ventral zones.
*For this I have proposed the more definitely cor-
related name suieu8 interzonati.
In view of the present aspect of the case,
while I see no impossibility in the repre-
sentation of the dorsal and ventral zones in
the first three segments of the brain, and
while such zones might well be demarcated
by the furrow originally described by
Reichert as Isulcus MonroiI (my aulix), I
hold that the interpretation of the olfactory
portion of the brain as merely one part of
the dorsal zone of a segment must be sup-
ported by something more than the designa-
tion of a limiting sulcus which is appar-
ently either non-existent or without inter-
zonal significance.
Psychology. PROFESSOR J. MCKEEN CATTELL,
Coltumbia University.
THE speaker said that the knowledge of
paleontology, reasonably presupposed by
Professor Osborn on the part of all students
of natural science, could scarcely be ex-
pected in the case of psychology. Neither
was it possible to exhibit the whole of
psychology on a single blackboard, as Pro.
fessor Osborn had done for paleontology, or
even in a more bewildering series of charts,
such as Professor Wilder had found need-
ful for neurology. He could only make
some very general, and, he feared, some-
what trivial remarks.
Each science has problems in common
with other sciences and problems peculiarly
its own. We who are trying, each of us, to
advance some little department of science
cannot but sometimes stand at gaze before
the magnitude of modern science. How
can we see the forest for the trees, the
library for the books, the world for the
facts? Professor Klein has said that mathe-
matics is ten thousand years in advance of
the other sciences, but how does he know
whether the sciences are an asymptote to
his mathematics or whether mathematics
are going off on a tangent to the rest of
the universe? Professor Klein tells us
that to the regular polygon of 65,537
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sides Professor Hermes has devoted ten
years of his life. It was once a vital ques-
tion as to how many angels could dance on
the point of a needle. Apart from the ear-
mark of material utility, it is not easy to
adjust scientific values. We trust that in
religion, in art and in science there is, in ad-
dition to the transient, the permanent. But
it is a problem, and a difficultone, for the
soldier in the thick of battle to reflect on in-
ternational law and constitutional history.
The magnitude and the multiplicity of
science suggest a problem that has always
been emphasized in this society. Each of
us is a teacher:
"And gladly wolde he lerne and gladly teche."
But what shall he learn and what teach,
what forget and what ignore? Admit-
ting the narrow capacity of a single
mind, with what shall it be filled? Each
with diverse contents, doubtless, if we are
to secure the best results. But what shall
be the common property of all-what
should we learn and teach in school and
college? Certainly none here can ignore
the doctrines of evolution; probably none
should neglect the fundamental concepts
of physical science; perhaps we should all
know how to use a tool as fine as the calcu-
lus. But should a large part of the six or
eight years of greatest receptivity be given
to Latin and Greek? It is a difficult ques-
tion. The classics, in our present civiliza-
tion, are a mark of culture that no one likes
to be without. But are they the causes of
culture, or only its insignia? Are they to
be classed with white linen and polished
shoes, possibly even with tight lacing and
hiigh heels, or do they give us more life and
better ?
Turning now to the problems concerning
the content of the biological sciences, I ven-
ture to maintain that the science of to-
day is either quantitative or genetic. Mlod-
ern physical science is scarcely older than
the doctrine of the conservation of energy
-50 years old. Modern biological sci-
ence may properly date from 1859. The
physical sciences then became quantitative,
and the biological sciences then became
genetic. Earlier, the sciences were largely
engaged in giving things names. The
zoologist, the botanist, the psychologist, and
even the physicist had the naYve faith in
names as a method of description of the lit-
tle girl who remarked that Adam had given
a very appropriate name to the hog. We
still, I fancy, have a somewhat exaggerated
confidence, in laws, theories and animistic
personifications, as explanations of the de-
velopment of living things. I believe that the
great problem now before biological science
is to add to its genetic method the quanti-
tative method of physical science, and thus
apply a kind of description, economical and
far-reaching beyond all others.
Yet, here another problem arises. When
we have otur quantitative and causal sci-
ence, our formula bears about the same
relation to the world that it is intended to
express as a herbarium does to a primeval
forest. Our regard for the body of nature
becomes that of the anatomist rather than
than that of the lover. How can we re-
duce things to an abstract formula without
ignoring their concrete and infinite varietv ?
Fortunately, the subject of this discussion
is the biological problems ofto-day, not their
solution.
As to the problems peculiar to the psy-
chologist, it would be scarcely becoming to
bring our family quarrels before the larger
public of the biological sciences; besides,
they are too numerous to be even mentioned
in the latter part of ten minutes. I do not
like the term ' the new psychology. ' I pre-
fer to maintain that psychology is one of the
oldest of the sciences. Still, if modern
physics is only 50 years old, and modern
biology only 40 years old, modern psychol-
ogy is still younger. I am not as old as I
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expect to be some day, but I was, I think,
the first professor of psychology as a sep-
arate subject, not only in America, but any-
where. When our present psychology is
so young, it is natural that there should be
difference of opinion, and even confusion,
in regard to its scope and methods.
Our great problem, it seems to me, is the
one I have already mentioned as common
to all the biological sciences-the extension
and co6rdination of the genetic and quan-
titative methods. And we have really ac-
complished a great deal. There was no
laboratory of psychology in America, and
only one in the world, prior to 1883. Now
they are everywhere-perhaps forty in
American colleges and universities. In
nearly all these laboratories experiments
are in progress, which are enlarging our
knowledge of sensation, of movement, of
feeling and of action. Parallel with this
development of experimental psychology,
bringing our science into fruitful relations
with the physical and mathematical sciences,
there has been a noteworthy advance in ge-
netic psychology-witness the address ofthe
President of our Association this year-plac-
ing mental development in close touch with
all the biological sciences. At the same time
increased knowledge of the relations of
body and mind has made almost a special
science of physiological psychology. De-
generation is a phenomenon common to all
the biological sciences, but unfortunately
one very prominent in the subject-matter
of psychology. Here we have a wide field
with many points of contact with pathology
and medicine. In the interrelations of
minds we cross the paths of anthropology,
of sociology, of philology and of history.
Psychology is concerned with art and with
conduct; it is essential to a sane philos-
ophy.
The subject-matter and the problens of
psychology are entangled with those of
many sciences, but perhaps with none so
closely as with those represented in this
discussion. We students of psychologv
need to know what you are doing, and wel-
come as a help this affiliation of societies.
We hope that you in turn will find that
psychology should not be neglected, but
that it contributes something to each of the
biological sciences and to the advance-
ment of science as a whole.
Physiology. PROFESSOR JACQUES LOEB, Uni-
versity of Chicago.
IF it be true that the fundamental prob-
lem of Physics is the constitution of matter,
it is equally true that the fundamental
problem of Physiology is the constitution
of living matter. I think the time has
come for Physiology to return to its funda-
mniental problem.
Living matter is a collective term for the
qualities common to all living organisms.
Comparative Physiology alone enables us
to discriminate between the general proper-
ties of living matter and the functions of
specific organs, such as the blood, the
nerves, the sense organs, chlorophyll, etc.
Nothing has retarded the progress of Physi-
ology and Patlhology more than the neglect
of Comparative Physiology. Comparative
Physiology shows that secretion is a gen-
eral function of all living organisms and
occurs even where there is no circulation.
Hence it was a priori false and a waste of
time to attempt to explain secretion from
the experiments on blood pressure. Oxida-
tion occurs regardless of circulation, and
it was a priori a waste of time to consider
the blood as the seat of oxidation. Com-
parative Physiology has shown that the re-
actions of animals to light are identical
with the heliotropic phenomena in plants.
Hence it is a mistake to ascribe such reac-
tions as the flying of the moth into the
flame to specific functions of the brain and
the eyes. Sleep is a phenomenon which
occurs in insects and plants, and it would
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